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[ tmm 1 3 pxtcd (a) x!± (b) mm a * >> «, 
(b) mm^ 2 xm^tiir 5 mmuza ^tit 

(a) E?rj#-§-2T^sixi.Ts /Baafj^o^y^ 

(b) ffi?ij# 2 § ii « T 5 7 tc is wt 1 ^ L 

[ft«^3 ] tJ.T«(c)Xi±(d) cODNASr-ttfite?. 

(c) E?JS^lTS$itSi£SIE?J£#&DNA 

(d) EWt^lTm£iil>SSI^J£#t?DNA t X h >J 
> > ; x > h S^fettTO ^ A 7 'J ^ X L , *o5ta®S 

[M*il4 ] If^if 2 Xv'i 3 f ffiffj&Brf- i iftM 

m$M 5 ] iisii4 tm^mmi^ 
mmmmmsmw h t mm^x . 

[^TOfllSrl^ji] 

[00 0 1] 
[00 02] 

^^HSWA »\ fc Hffi I/O > S . 

^Mmim±.tzh%wmim ■ mmm ■ mmmt 
t > o ym,v>mm.mz% < s , Liiiii^oit 

mizfo itm?)mx\ M?mm+m?)WB?mA,x-i£ 



«BI±T-ftft®i;ftM-t^^ b IZ£ i m^l . *<7)M 

mmm t t- rx s^-r & mmmm^ t tmt 

mm ■ mm ■ ^w^^m^.m^m^tix^^z 

mm^ t> . k» t tmi±mmcr)m%m±.iz%%it i * 
* *iiw&mttixim ztr&t^z. uxx v^h, 
tftt • ■ m;w%mmz.§mm*ximztix 

mmx% < s hx v ^ssftf , itsffliwh^t; 

iz.mm^zmt&®m*wsz lx^& „ 

R7r 5 'J - ■ T2R7T 5 'J - ■ taste-nGluR4«0=-5<?)^ 
^3"U-t^SiiTV^ t . T1R7TS y-(±. ftW^JS 
^hM«»^©M^ggft7 t $ U -T*«^#SWt 

%a$>tlXti *) . T1R1 ■ TlR2i£ftf1-£>ilT^£, T1R7 
r 5 l J-i±ii»ls1?t^3iLTl'»| ) V2R7r 5 'J-fcffl 

lEvtz b^mxh *) . 

V>g^*7 r S U-T\ t h ■ 7^x(;fcw»ftf 

^mMi'Zfm-tit^t btix\,^mL#mm*t>Mj& 
tititzM&?7Ti>j~x\ %mm*m^K?mm 

mi s - 1 & h . ^mmvvm^fcxh ht*tt> 
tix . laste-nGimimmm^mmz^m-ti z t 

T» ^ftT V ^ !> mGl uR4(7)P^hfI^^-^^#, Lfcg^ft 
t5 1 Six SaUSO^ 5 ySCi otiW^Jy 

i±-eit^'ilT2R ■ Taste-mGluRi^gMtt LTU^TU 
S ^ t^ffi$3flT Vi&tK T1R7 r 5 >J -«0lS9g{±^: 

[000 3] 

[f»"fil&LJ: ') fc-f T1R7 7 5 'J-£ffij£ 
-fl> jifS^ iiZixt X'CO b Z b2o Ltm^tiXH h 

•t. ^mm^mm-^cnimuK TiR7rsu-t 
mtmttwfc^mmi, ^^m^-f^z t a. 
^^i^»BjLTff< o ixmmxhib^i^ti 

[0004] 

mmmmtuzfrcom] zzx\ xm&mn. 
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m&=FmezM,& uz. zo-wam ■ mmm ■ i§± 
L^a*. zeogmmtmsmftk ixmmixv>& 

[00 05] -r&fc*. . tt&tefrz&m&Ft-cnT 5 / 

commzmw^m mm^tix m , m^m 

>5 , T1R7T 5 O-mtc^miT^M.tH'tiZli, 

mwm? t $ <j -zma-z i> mz&moT 5 /it 

'M^-ah-^^i'K'C^tiy'y ^ V— (degenerate prime 

7rS 'J-^SGWf&^IC, BBSC0^*T1R1 
■ TlR2fc , *:ft.£>£fflRtttf)EUV2R7 T 5 

7 5 7 ItE^ilt/tfj I . degenerateprimerSr-fML 

TPCRi8(g£fr ofc b Zh. TS ./igSS^S/j^^ 

79- tz&fr&fr , # e>hfz$8M i^7?-zv\<^t> 

y-^iyxUfc^/j. T1R1 ■ THafcffil^ttOif^ 

riJMmm^-vtm^muifz, zzx\ z 

«cDNA|fr^£4|H#£^C, RACESSrffllV^ 5'-K 
ACElcJ; OflJoiutifM-ttiBliferJ F>'fc^*SfLl>ffi 
^'JlEBSix, 3' -race tj:9^ixfdir.m:ii*to 
K >' b #■ u A# Jitf 5 iifc „ £ ix ^ ^RACEKJt OSSE 

?xyx L ft b Z h . 858T S J Wti- h & § Jf 5e 
7^*94 . 5 kDa VMSfe* 3 - K LT V * & £ k £> 
*>k%-?/>, r-^^-X-tf-f-L/Str^. GPCR sub 
family 3t£**l.$ V-fe7°*-fcfflRfiC9Sf^£ fc ^ 

bfrtftiiz. tcfj>?ii~<s^mmm± tiri • nm t 

ftl/tjLS.tufccQT. TlR7rS U-CIS-f 5*ft^3t 
fs^T'&l.ik^^ix^ -fit" . .roilgW 
1R3 k £ ffitfc . § t . TlR3^5g-r 5 fflHS^gPfu 
fcilS-f&fcft. TlR3^mRNAOlSS^ffit$£RT-PCR}fi't' 
fcffU ^«ffl^*TV>mgpfi*. in situ hybridiz 

[ 0 0 0 6 ] , TlR3W»f HWS^-h Z t £ § W k 
■&fiS&*^-4 i t ^ff i^iiT # T ir >?t . Sift 



^jffift^^Sh iift^'fCTfct ^^x^'ff 
lEtSCt ^iiT V ^ , Z «|ffi«i r 1 1 £ 31 

mmmmzm-t h z t mmzntz , mx-\± , 
mmmmizzm&Tttmi^x . ^mmznhx 
%MWt ixm<zbfmmtixv^ , wuzmix 
a. t'v% t^o j'aMnmm&txn/,x'm 

WAt .* b UWzffi&thW^im hixX ^ S . 
WiiBt^JE-^^ ir*> . ift«&«U- iftictftl. igg 
I) ZbifRR^fybtt-^Xi}*) . iix t, S fc-tfift 

I.. ^^3te^i±sac>TOxTfc l 9, V^X^4Sfefe 

83 cMJUffl k Sfff SilT , L-*» Lsacjf ia^figt-|> 

^ tit TRg $ ilT t *£V \ -e ^ 
T\ TlR3(c^>T^O^f£tt£$ltt§£*(c. Iftfeft 
±«(2g$rradiation hybrid panel : Mz i. ->Xik^.L 
tz. ZCD£?%mi<?>&&. ^fgBJ^U^XriRS 

t\ mmmgm. m^mmmitbi-xmmiz 
[ooo7] -t%b*> . *%mmT<7) xfc h . 

( 1 ) (a) X(i (b) Olfip. i ^ > v ^ 

(a) SM#^- 2 T"^$ixl> T 5 7 |gffi?iJ*r#fc^ >7t 
^» 

(w eiij#^ 2 -rasiis r s ymmmizto^x 1 ^ 

[0 008] (2) tJ.T^(a)X(±(b)^^>'/^S^ 
3- F-f !> ?^XTlR3itf^, 

(a) E?iJ#-^ 2 T 5 7KE?iJ&#tf 9 >n 

(b) s?j#t 2 T-ssiii. r 5 y mimza^x m i 
< wmcoT s jmr%&. mm t < (iftt^ix^r 

[0 00 9] (3) OTO(c)XI±(d)c?)DNA£-!rtri! 

(c) iE?'J#^i-c^§ixl>^Sie?tJ&#^DNA 

(d) wmmxm Khuw&mz^wub 7. b u 

^ft*SttSr*1-S ^ WVfS 3- h'-f SDNA 
[0010] { 4 ) ( 2 ) Xii ( 3 ) oafc^fc^tf 

( 5 ) ( 4 ) cOiffiSti^ * - &#tf01«mft, & 

( 6 ) (5 ) evffi&l<7*-£'&ttmim# : £m 
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JUT. *?gBMP*ffl«J^&, 
[00 11] 

[f&Bjf^llJfi^fJ] WJ«afs^(±, mRNA^fJttl 
L . cDNASr -nJ^ LTIUttS ^ t 4 , mRNAcoM? 

[0012] ■RNAOMas. M^fiWi^iScj; Off 

h-Jfrft-fey ^^ffi^fc'tJ: ^RNASrtti 
ffi ^- 'J d"dT— b./P n-7.%f° yu-b7rn- 
7.H £ B ^ T 7 a -7- 4 - * ? -umi-z X *) . h I 
> < -y f-mz i. D^'J (A) +RNA ( mRNA ) Z t &T 

%h, *^>(c. vHS^Sigiea^ffi^tiD^'J 

(A) +RNA£§£fc#iBlTi&l,\ i^idfctr^ 
^X^mRNAS- mm tLX.tO 3"dT7 [ 7 >f V-Jttf 3E|£ 
*T-#£cDNA££j£ |I-3f:fIcDNA 

Mfrt> . V^XT1R7 r 5 U - 1 V2R7 r 5 'J-tSal-f 
£75 7li£?iJtS^V>T£j&t^PCR7'^ V-^ffl 

[0013]ifc. ^-B!cLfj:Z*fltDNA^]ga5r^^^ 
-fcffla&A,'?, f?[<7 7-*^ >~±IIS^*ffi5Wte 

SP£JR#-f£ cDNAIi , Jfii^ffiB^t 

»ru ^-mmmmmmmmzwALXK 

9 7- St£& if** ■£> , i £Dlt^7 * - 1 
LT. 757UK. 7r-y. ^^A'X^a±aM(c 

t^'tl^. f^ttf. PBR322, pBR325. P UC118. P UC11 
9, P KC30. pCFM536*^MaT7^S F, pUBIIO^ 
ffiSfflT9*5K, PG-1. YEpB. XS&m<m&TvX 
5h\ AgtllO. AZAPII^7r-^JDNAW/W^ 

dna. snoh^mm^m^mf^tii, ^7^-(±. 
mffltejs. as?-?-*-* rat-^^tA. « 

[0014] LTfi. ±mm . 

US. FnV7^S2. X*M*7°7^Sf9li^J|ife«. C 



HO, COS. BHK. 3T3. Cfflmvffiftffll&timtfmf hi\ 
DEAE-t^ 7 h y yjm V y > X 7x7 >' a >\ X P 7 

[0015] i« X ~j izlxnhivfztu-yimky 
A 7 7 LJ-*^. gW^DNA&jlKt^ , Soffit L 
X . V^XTIR? r 5 >J-fcV2R7 r S U-C^a^^T 

s mmmzm-3v>x^m itzTu-yzm^x wr? 

-^^-f 7" ¥A -If- ^ a , 3Q \ 7" 'J 

^ - v a >m->j a / a 7 1; - - vrmew& * m v ^ 

[0016] PCREJEfA, RJfT«^T^a-X^y T 
7 ij ;PT 5 F ^./PT*$f L . zm^Ty-f T—lzJ: r ) 

^0IR. fflSSL. Tf». ^J,tK'pGEM-T EasySfOPCRSf 

[0017] t&mtm?)&mt. mm, ■ ^ 

>l >\- hS (Maxam.A.M. and Gilbert, W. ,Proc. Natl . A 
cad. Sci . USA. , 74, 560, 1977 ) Xii^T^^vffi (Messin 
g, Jet al.Jucl. Acids Res. ,9,309,1981) #t i Off 

TlRlX{iTlR2 i: ffiHti^it V ^^SE^iJ Sr^-f § cDNAllf.fr 
^SfR1-|> Z t IZi "9 . *%BH»»e^<7)^*cDNA^f# 

[0018] ^cDNAii. cDNABrfrJ: r )\m.LtCTyA 

•7-im^xn-mmzT^r^-mmmu^yr 

P-bcDNAt*tt-g>RACE-PCRS:fft > (RACES) , 
&Z\btfX'%&. RACE (Rapid Amplification of cDNA 
ends)}£ikt cDNA05' X(±3' X^fi&PCRt «fc >5 

[0019] -r^i?*>. #i3^g|I*cDNAtlT.fr«E?[j& 

-7- (gsp) sr^n-rs. Gspti, im&fcmmmx o 

5' SSW lffl«M«(CiKEt-|.DNABrfr-C'fcoTffi?iJ 
V-TftS. GSP7)ffi?[Ji±, ^^ij-cDNAffi^J^<3ftK 

[0020] mz. gp^-cDNAi o mm (5' a {±ig 
fli) mfy m (Tsso ) ^DNAiifrSrm^i-^. ze> 
MMttcZ mmfrrt&fflii. *firr * s ^' . #DNAffifr « 

*Sffi(C«47^7"7-E^#JpSiltW^ 0 ^ZX\ 7 
?79-WM&^ 7" 'J ?A Xt&TyJ ( T^'7° 
9~Ty-<~?~ (AP) t^'j) ai^PieGSP&T^-f V 

LTffl^T. ry7°7-^ais§i-L^SM^**n» 

cDNAiTfr<7)JM^K*ff^o *^3JtCfc^T{±, RACES 
14. HTKO^/t- (MarathonTM cDNA Amplification Ki 
t(Clontechtt) ) Zm^XftoZtiPVth. 
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[002 1 ] ±i£?)£ 3 (cL Tff ^ixtzWmnumi 
[0022] 

t^zm^UMmmmmiL. 
* f-Rvmrnmitmn^om 

#a^>7j*ftIKi£[c i 0 % #fl • fjfM-f & .1 fc VTZ 

[0023] W,nm 1 t*^aji7)afs^c7)S^j[j 
£ - 2 IC^mn^ 7 XT1R3C7) r 5 7 ME^iJ £ 

»rhn>£\ lot 5 yf£i»iirt^ 
RS^Stt2rWtl)K 1 ') , ^'IS7 5 7 HBfllfcis v>x 

mm. tJt.L<mk\w>7 ^ ym^zx^. mm, ft&n 
[00243 Mx.*df. 2 xmz til 7 s y mm 
-411. mztjt i < mif t < (±2fi^7 s yi§//x 

Sfc IT 1 1 < . EJW^ 2 TU^ixi, T S y SS?IJ<7)1 
MOffl. if i I < (±1-51. § t L < {±l-4ffl. 

miff * l. < tiiwL < i±2iicor 5 y K^ffior $ y 

yi8l»iM0j!, ffiL<m-5ffl. s^cjffiL 
< i±i-4fi, #t« l< mm l < (±2fli«r 5 m 

[002 5]^ «BJ(Ci3W>T»ftlgM*Stt 

tit. ^ximffy^tifmx'h*). mmv^mt 
x>'^±^mmti^x%>o , mzum^mtt i 

^Mft^b^ t s r -y-t >r M&m^x%K£ti> z t 

[0026] Mr!WI 1 0)MiFtb7. V <J >V^y 
h&^frTTV'W 7" 'J ^-f Xt& Z t tfXZ SDNAt * 

1flHtt* s ig^DNA|nI±. ^*>*>60%JSUi, ffSL<(±8 
0%£Lb^[ltt£^SDNAH±#;\>f 7'U ;T-f X U 

#150~900nM. #t I < (±600-900mMT"£> *) . i£J£//60 



[0027] -Rmii^m^mimm^iih t , * 

^miit^mzk -> X , Xi±? n- - y ^'§^/icDNA 

mm 1 1- fzpmzx^x, h i v >i±ii^se$ij & *t 

i>DNAft£-Sryn-7"i; LT-A^f 7"'J i t 

[0028] ®G^!.C^M*»A^^>(3(±. Kunkelffi, 
Gapped duplex^^i>a(7)^}£X(±;Tl(C^-f § 

^ a-fljffl Lfc3ES»Affl=¥ 'V h ( mifMutant-K(TAK 
ARAtt»)^Mutant-G(TAKARAa») ) t'K^ffl^T. *5 
Vi{±, TAKARAttOLA PCR in vitro Mutagenesis 

t, ^Axtm^zx *)±j£<ot$ /mmmz& ix 1 
^L< (iSlftor s ./S8/j^*. a^t< (±NUn$ti 

[0029] #^^afe^«-ffl«tO^SJB?f<±. 

RT-PCRfeiC J: 0 mRNASr fis ffi 1 5 ^ ttj; Off 3 C t 

m^xcmtfmi. wxi wst&man ^mmr 

[0030] fSPS3Bffi£in situ hybridizatio 

m^m^im i , mavr >-xrnat n- 7"^ 

ffl^Tin situ hybridization^ X DTlRSO^IIMi^ 

S(±, mouse/hamster radiation hybrid panel (Researc 
h Genetics, Huntsville, AL) rfflV^Tf^^ I <I t *' s 

[003 1 ] *^BJ«afE^TlR3^il^^ ^-ife^ 

\%ffi??<\ )\-7^mMmmimw\m^zm^ 1 s ?h 
z,tftx*%h, ttz, z<r,smm>±mm.i^f 

ii(±\ -e^) U KS^-tfiS^ftf ^S^TSffibE^ 
[0032] 

\zx mm.%tihK%x*\&^\ 

6)1^7-77, (C57BL/6NCrj) {dSftKEHTSLfe. 
^Wci&arfSfBL'J^'-^ (26 mM NaHCO s , 2.5 
mM NaH 2 P0 4 • 2H 2 0, 65 mM NaCl, 20 mM KC1, ImM EDTA 



(6) 002-355 0 44 ( P 2 0 0 2 
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■ 4Na, 20 mM 2.5 mg/ml ay 

y-t—^E SA7 IV fc2 ig/ml x^x^—tf £#tf 

Sis WSBflSSrfWLfc. Total RNA (i TR1Z0L m. 
(Life Technologies) TltSiC^TllMU fSlH (f 
irst strand) cDNA [Or U 3"(dT) 12-15 T^-f-?— £■ 
7°5WT— fcL, Superscript kit (Life Technologie 

[00 33] mmim ') W&fyA (Degenerate 
primer) OH^tPCRtj; ^. ^n-~ 
•7^XcT)T1R7t5 U->;V2R7t5 U-t*jI-t-i)7S 

IP^ S 5'-CCIGTITA(C/T)GCI(A/G)TIGCICA-3' (ffi?[J#^ 
3. £ffc TRFDT T S /KiB?'JAVYA(I/V) A(H/Q) 
S#4 ) (Cffii-t|>7 ; 7^f-7-, 5'-TG(C/T)TG(C/T)TT 
(C/T)GAITG(C/T)IT-3' (H?ll#t5. £ft TRF2)T"7S 
/ MIS?iJ CCF (D/E ) C ( I /L/V) (E?iJ#^-6) tffiat-S7 e 
M' 5'-A(VG)(A/G/T)ATIA(C/T)(A/G)CA(C/ 
T)TTIGG-3' (E?0#^7. ^ft TRR1)T7 5 yffiEWK 
C(F/Y)(1/M/V)I (E?l]#-f-S ) tffla-fST^>f-7-r 
hi, 7? A-?- TRF1 fcTRRl£ffl^T, lBSOPCR 
Sr*IP?LII^cDNA £|f3/fc LTMi£*rr94 ' C 30 
45 ' C 30 fc\ 72 ' C 1 #£40tM?/I/CfffliLfc. 
SI. 3 kbp eMfrZmil. Zti£!mklX2®B<W 
CRZTy A -7-TRF2 .fc TRR1 10 B fc £3r tSJS 

*frTfM^L/t„ 8ffiS*ut*!H)0 b P ^iffrr*SiL< 
pGEM-T Easy (Promega) '\S?>}i^ifjL A> 

[0034] i&mmmznRiximR2(Dmxm\tim 

§7tJ6tRACE^*ffil,^, 5'-RACEj£FirstChioce RLM-R 
ACE kit (Ambion) Srffl wrffofc 0 3' -RACE \FT?7 
?-7y4~?-tf%* 'J 3"(dT) & 7yA-?-k LT# 
fKLIf<7)cDNA ^MMfctTffofc. RACEi£!i»ftCF 
rohman, M. k.Lj<nft%k (Proc. Natl. Acad.Sci. U. S. 
A. 85, 8998-9002, 1988) fcftoTffofc. 3' -RACE 
izmm UzT?79-7yA -7-m*V rf (dT)(i5'-<; 
GCCACGCGTCGACTAGTAC(T)17-3" (E#J#^9 ) s T^"7" 
?-77^Hi 5'- GGCCACGCGTCGACTAGTAC -3' (IE 
Vm^lO) XfoZ> 

[00 3 5] 5'-RACEH i 9#&ftfcBrm:f£BB&3 H 
ykT&ZtL&Sffl&EJUZti^ 3'-RACE 
fcSrJttefii&it:? H>'b-K'J^iai$iit s z\tth<m 

ACE|lf.^S*EM$7C(;fl2»L^7^-< cDNA£ 

JlOffHS-H^fcfc 16, ^SSJU^SOBrJWff^ 

ffi>t>%& mfeftTSM. 5 kDa <7)aa»^ 3 - H LT 
^Sifc^^t^fc, E?'J#^ 1 t^SDNASJO 

5 ^flDS^JCo^Tr-^^-^-lf- 
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-f Lfc k Z h , GPCR -^7"7 r 5 'J - 3lZ^tili, U-fc 

7°? -fcffl UttoiSv ■> ; fc ^ h fc . £*>T«> 

ftl'4B|B]ttl2 T1R1 ■ T1R2 izmx&hiXtz^-Z, Tl 
R7 r S U -icK-rSif L ufi£rPCJ> 4 £ fc * £ 
*Ut. . £<a»^£TlR3fc£ffW-fc. cDNA £ 

iC-c^aSIE^tiDDBJ/EMBL/GenBank Data Libraries }Ca 
ccession number AB049994fc iXSBlXfol, 

[0036] 3 ] RT-PCR Sff 

^^^O^HIM*^ Total RNA *S;i±±ii 
(7)fcfc9T'*)l>, Zffl^T7^V-^TlR3 fc/9-T^^ 
>^mRNAiflWBH^fcft(CjMLfc t . : 5'-CTACCCTGG 
CAGCTCCTGGA-3' (EM#^1 1 ) fc 5' -CAGGTGAAGTCATCT 
GGATGCTT-3' (E?(J#5§-1 2 ) (± TlR3iBgffli: LT, 5' 
-ATCGTGGGCCGCTCTAGGCACC-3 ' (Wffif&lS) fc5'-CTC 
TTTGATGTCACGCACGATTTC-3' (E3FH#^14) {±/3-77 
^>«fflfc Lfc, mill (First strand) cDNA (±10 
Ong CO total RNA ^HRL ±S77^f V-t «t 0 
ti^rfr^fc, PCR ^fr(±94 0 C 30 #\ 57 ° C 30 
g\ 72 " C 30 #T3C*M ^/^fc Lfc. 

[0037] RT-PCT^ISH, ^01-fP?LIIfcSmtfO 
^IlAWISfL/--: (HI ) ., HUt. ±(a)^TlR3«M 

immmtr^ZiittPX'^ltZ:. v-^-{iikb 
ladder*^^T^I>« 

[0038] CS§ffi{?ij4 D In situ hybridization^^ 

m&ms TMfo^tLtzmsk mmiwm>*?->tii, « 

mMxcommm^frX'^x, &u znimimstg 
mt> ixm.mixv^%t>iz\ mmn^mm^ 

fcTJfra:TlR3«T>^'ty7.RNA7 0 n-yt i Oin situ h 
ybridization -ftLkX, ^SfURtfeftS^aPfi 

[0039] TlR3*itri*gS«:fc tTS^TV^ fc-fil 
if, ;^g^ftfc^-tl»GSaM//1ti*0>^^;KE 

tit XiZfiX 1- r a - ^ >- ( gustducin ) fc ^ 5 GSB^ 

tftrticco ^ f-fMm hz-mx% zzt tm btixv 

5. :«*'7^f i-y y^HsfiSLtv^ 
X(±tfft^!Mt^^< =Sr«. ; fc *^g§S*iT^S . i 

•tz>mxn%< . //x hTi-v-y&^jg-ri.WBa^ 
w^^-ri»t#i^iii>, -fir. TiR3fc^'xbT 

M : 3cl.^A i 2rin situ hybridizationCDZaSlfeTMf 
Lfc. ^Ffi-yyt^^Til 5' - 

AACT CGAGATGGGAAGTGG AATT AGTT CAG A-3 ' ( E?'J#"t 1 
5 ) fc 5' - MGTCGACGCTCAGAAGAGCCCACAGTCTTTGA-3' 
(EMS"tl6) SfflV^tiiSL^ ff^^lfclffit^^^ 
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-9- pGEM-T Easy 'Vffl^XA. RNA 7"n-7llfHOT^ 
mi t I tz , TUB IZT? (i . 7"7^f -7-TRF2 fc TRE1 (C 
«fc -»Tit1i$ilJtliffr*<^ ^-pGEM-T Easy^Al 
RNA7°n-7WSM?)fiSi Lfc. yd* is? 

~ywm.tm$7mv-t4 ywMZtitzWh 7°d-7" 

C0HM(±SP6/T7 Transcription Kit (Roche) iC J; "9 fx o 
fc. ffl«ii6iI^V7X (C57BL/6NCrjU'9fiiftU 0 
CT 3 > > ^ > K WtatJS U ff£ 5ja n Ofljfri; LTflJ 
0 fit L . APS 3— p- Ifc XyA Yify MZMje Ifz „ ■> \ 
A 7*'J ¥4 -tf-y 3 >'l±STgP^W^3; ( Chen. Senses 
25, 525-531, 2000) \Z^tz, ^W7"U^.X'L^7 t 
n-7"«. T/l fi U 7t^7ri--«^WJyi 
* > > r- D 7>-^ h y V 'J^A ( ni 

troblue tetrazol ium) i5-7'nt-4-y'no-3-'( > K 
'J /1-7 * X 7 x — h ( 5-bromo-4-chl oro-3-i ndolyl pho 
sphate) (Roche) LTtfeifiLfc. ZSSfefeJi. 

^tJowett^COf-jS (Trends Genet. 12, 387-389, 199 

6) tcftofc. !W:r;^y7tx77j'- fe'flfl* 

Outfit 7 ^Hr'f >imt FastRedsSE (Roche) Izi K> 
~7)VJ[V*.4 Ml^SfL^RNArn-7'*^aiL/i« % 
mk. y'Vi-y-'i-yy T-iZi. i, )7A*'j7t.X7 7^ 

V yYU <7Ai;5-7'n^-4-^nn-3-^ y H U^7 *x 
7 x- h (Roche) *Wtt Lftfcffi Lfc. 
[0040] in situ hybridization^^ T1R3£|£ 

wnitz (H2) , mmmmmmh^iixxv^ 
on-m-mm - mmiMizioi-j-zmmmmizmiitz 
(02), -f-totfeH. fS±£&££T<o?yg«ij|cBC(4. 
T1R3£ ^i-SttifllJEj&ftfftl-S C t -hmmMxtz . SI 
2,±S, ^HS-VTEIfi:, fftfir?7XC57BL/6NCrj 

situ hybridi zationCOMSTS)^, 

[004 1] ifcTHBi: #X Nfi-y>'»Zltfe« 

{4-i:L2:a»ofc (03) , L*»U w^lLII^*^ 

HAVTIKi , XC57BL/6NCr j W*H5?L 

^hTA-^yrn-7*H±i.56fe (fi<JU£) 
&mmUyil%\s*z4 yWMLfzim?u-y%zlh 

-<^*«T-^ L T v > l, z t I x u £ , -tfftti^- 
t> , T1R3^'X bf .x-^y^LTltlftSi^W 
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[0042] cmum 5 ;i mm±<n^m^. 
mz. iwcowmzmfeti z t zmt ix, 
ttm&feimm. nm uz 0 mtzmmvm ■> 

T1R1 , T1R2HO \, >T i> L o 

[0043] -/>7.XTlRli;TlR2 fcTlR3 Wft^pi^fefe 
#:_htjoif|){iM{i:iiiouse/hainsterradiation hybrid pa 
nel (Research Genetics, Huntsville, ADarffl^Tj^: 
^t?t. ffll^ ^7 e 7-f -7-(iiy.™iD : 5'- CCGTTGAG 
GAGATAAACAACTCCACAGCTC-3' ( W&ffi^ 1 7 ) >5'-GGG 
CTCAGCAGGGCAGCAGTGGTGA-3 ' (E5(#§-18) ^TlRlffl 
5'- ACAACTGTAGCTCTCTGCTGCCCGGCGT-3' (E9J## 

19) t5'- GGAGAGAATGTTGGACACGGTGATGGCGG-3' (ME^'J 
#f-2 0) S:TlR2flatC, 5'- CCGTGCC CGTGGT CT CACCTTCG 
CCATG-3' (E?[JS#2 1 ) t5'- GGTCATTCATTGTGTCCCTG 
AGCTGCCTC-3' (ffi5l|#^2 2) £TlR3fflfc Ltz c PCR<7) 
RJE^ttii 94 c ' C 30#\ 67 0 C 30fJ\ 72 " C 30#Sr 

y>*r4 ?sitLfz„ m^tihrn^^i. T1RL Tl 

R2 , TlR37"7-f V— ty M;-3Ut ^cfi-ftUBS, 21 
8. 288 bpT*^, SltiiWliitehead Institute/MIT Cent 
er (<http: //www. genome. wi . mi t. edu>) Eradiation hybr 
i draapping serv i ce -^AT} L , ^tz „ 
[0044] iCDSm, -il^SOETlRjlf^i^T 

mmim\mnmm cm. tir2^B69 cm. tirs*^ 

82 cHt^^tz (114) „ H44 3 . 7£II^Wi{gW 

salt (cm) . &wm.mmm&m m z^-. t 

tz. White Institute/MIT Center ^MfflSIIA^Wl 
fc. T1R1. TlR2aUTlR3<?)l{!Efeft±(?DfiBi: . ^OjSfi 

fcfiat 5 -7-^- 1 a^ffiKS' Lr ^ 5 . ti 
ri , nmtznsasfffGiix t ^ i. ^feacicffl s-f s sag 

^ i: ii#7l ^ii^rt^^ TlR3Usac i: ^Stjfi^St: 
J) 4 tosac^£?Tft S V ^ , 

[0045] CSft^J 6 D ih? # 'J yiSStt^^x fc # 

^(C, "f 'v ij 0 y@S14^7.X(C57/6NCrj) 
-v">X(BALB/cAnNCrj,DBA/2NCrj, 129/SVJ)to^T. T 

W3#mm-^m,m$tmuz c . zm%. mm 
i,zi3Y>x. nRicowsizmmmm^ ■ mmvmiz 
mtM.bti&friiz. m-iammm^mmuz 
bz\h, 7^/mtmt-t^ix^yx^mm^m^ 

m-hZtirmhfrt^-itz. §J?>t. *-03E£l±2Bg 

Sttv^^^8gat-{4^TH-<!o^Tft . 5^- 

I 0 0 4 6 ] Z COX 0 WW3tfmW*ci)^CDVfcfflmz 
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kiff-mztiZ. 
[0047] 

muz, msimwa^mfc. mz^mmfct^t 
MSSft»^-w^iai^^ fix 
mtmmMsmm&mzmi.i, itMfrbn-mm 



m)*ffim-h7v±4&*ftmz,zktfx*%h. 
ff)^c^mm-mm^\m ■ pgs-rs zt&x$ 

[0048] 
[SfK] 



SEQUENCE LISTING 



<110> National Food Research Institute 



<120> A novel gene 

<130> P01-0164 

<140> 

<141> 

<160> 22 

<170> Patentln V'er. 2.1 

<210> 1 

<211> 3587 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (66).. (2639) 

<400> 1 

cgcggatccg acactcgttt gctggctttg atgaa.atttg ttagtgctgg agacttctac 60 
ctacc atg cca get ttg get ate atg ggt etc age ctg get get ttc ctg 110 
Met. Pro Ala Leu Ala lie Met Gly Leu Ser Leu Ala Ala Phe Leu 
15 10 15 

gag ctt ggg atg ggg gec tct ttg tgt ctg tea cag caa ttc aag gca 158 
Glu Leu Gly Met Gly Ala Ser Leu Cys Leu Ser Gin Gin Phe Lys Ala 

20 25 30 

caa ggg gac tac ata ctg ggc ggg eta ttt ccc ctg ggc tea acc gag 206 
Gin Gly Asp Tyr lie Leu Gly Gly Leu Phe Pro Leu Gly Ser Thr Glu 

35 40 45 

gag gec act etc aac cag aga aca caa ccc aac age ate ccg tgc aac 254 
Glu Ala Thr Leu Asn Gin Arg Thr Gin Pro Asn Ser He Pro Cys Asn 

50 55 60 

agg ttc tea ecc ctt ggt, ttg ttc ctg gec atg get atg aag atg get 302 
Arg Phe Ser Pro Leu Gly Leu Phe Leu Ala Met Ala Met Lys Met Ala 

65 70 75 

gtg gag gag ate aac aat gga tct gec ttg etc cct ggg ctg egg ctg 350 
Val Glu Glu He Asn Asn Gly Ser Ala Leu Leu Pro Gly Leu Arg Leu 
80 85 90 95 

ggc tat gac eta ttt gac aca tgc tec gag cca gtg gtc acc atg aaa 398 
Gly Tyr Asp Leu Phe Asp Thr Cys Ser Glu Pro Val Val Thr Met Lys 
100 105 110 
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tec agt etc atg ttc ctg gec aag gtg ggc agt. caa age att get gee 446 

Ser Ser Leu Met Phe Leu Ala Lys Val Gly Ser Gin Ser lie Ala Ala 

115 120 125 

tac tge aac tac aca cag tac caa ccc cgt gtg ctg get gtc ate ggc 494 

Tyr Cys Asn Tyr Thr Gin Tyr Gin Pro Arg Val Leu Ala Val He Gly 

130 135 140 

ccc cac tea tea gag ctt gec etc att. aca ggc aag ttc ttc age ttc 542 

Pro His Ser Ser Glu Leu Ala Leu He Thr Gly Lys Phe Phe Ser Phe 

145 150 155 

ttc etc atg cca cag gtc age tat agt gee age atg gat egg eta agt 590 

Phe Leu Met Pro Gin Val Ser Tyr Ser Ala Ser Met. Asp Arg Leu Ser 
160 165 170 175 

gac egg gaa acg ttt cca tec ttc ttc cgc aca gtg ccc agt gac egg 638 

Asp Arg Glu Thr Phe Pro Ser Phe Phe Arg Thr Val Pro Ser Asp Arg 

180 185 190 

gtg cag ctg cag gca gtt gtg act ctg ttg cag aac ttc age tgg aac 686 

Val Gin Leu Gin Ala Val Val Thr Leu Leu Gin Asn Phe Ser Trp Asn 

195 200 205 

tgg gtg gec gec tta ggg agt gat gat gac tal ggc egg gaa ggt ctg 734 

Trp Val Ala Ala Leu Gly Ser Asp Asp Asp Tyr Gly Arg Glu Gly Leu 

210 215 220 

age ate ttt tct agt ctg gee aat gca cga ggt. ate tgc ate gca cat. 782 

.Ser He Phe Ser Ser Leu Ala Asn Ala Arg Gly He Cys He Ala His 

225 230 235 

gag ggc ctg gtg cca caa cat gac act agt ggc caa cag ttg ggc aag 830 

Glu Gly Leu Val Pro Gin His Asp Thr Ser Gly Gin Gin Leu Gly Lys 
240 245 250 255 

gtg ctg gat gta eta cgc caa gtg aac caa agt. aaa gta caa gtg gtg 878 

Val Leu Asp Val Leu Arg Gin Val Asn Gin Ser Lys Val Gin Val Val 

260 265 270 

gtg ctg ttt gec tct gec cgt get gtc tac tec ctt ttt agt tac age 926 

Val Leu Phe Ala Ser Ala Arg Ala Val Tyr Ser Leu Phe Ser Tyr Ser 

275 280 285 

ate cat cat ggc etc tea ccc aag gta tgg gtg gec agt gag tct tgg 974 

He His His Gly Leu Ser Pro Lys Val Trp Val Ala Ser Glu Ser Trp 

290 295 300 

ctg aca tct gac ctg gtc atg aca ctt ccc aat. att gec cgt gtg ggc 1022 

Leu Thr Ser Asp Leu Val Met Thr Leu Pro Asn He Ala Arg Val Gly 

305 310 315 

act gtg ctt ggg ttt ttg cag egg ggt gec eta ctg cct gaa ttt tec 1070 

Thr Val Leu Gly Phe Leu Gin Arg Gly Ala Leu Leu Pro Glu Phe Ser 

320 325 330 335 

cat. tat gtg gag act cac ctt gec ctg gec get gac cca gca ttc tgt 1118 

His Tyr Val Glu Thr His Leu Ala Leu Ala Ala Asp Pro Ala Phe Cys 

340 345 350 

gec tea ctg aat gcg gag ttg gat ctg gag gaa cat gtg atg ggg caa 1166 

Ala Ser Leu Asn Ala Glu Leu Asp Leu Glu Glu His Val Met Gly Gin 

355 360 365 
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cgc 


tgt cca 


egg 


tgt 


gac 


gac ate atg ctg cag aac eta tea tct ggg 


1214 


Arg 


Cys Pro 


Arg 


Cys 


Asp 


Asp He Met Leu Gin Asn Leu Ser Ser Gly 














3i 5 ^80 




ctg 


ttg cag 


aae 


eta 


tea 


get ggg caa ttg cac cac caa ata ttt gca 


1262 


Leu 


Leu Gin 


Asn 


Leu 


Ser 


Ala Gly Gin Leu His His Gin He Phe Ala 






385 








^90 ^95 




dCC 


tat gcd 


get 


gtg 


tac 


agt gtg get caa. gee ctt cac aac acc eta 


blO 


Thr 


Tyr Ala 


Ala 


Val 


Tyr 


Ser Val Ala Gin Ala Leu His Asn Thr Leu 




400 








405 


410 415 




cag 


tgc aat 


gtc 


tea 


cat 


tgc cac gta tea gaa cat gtt eta ccc tgg 


1358 


Gin 


Cys Asn 


Val 


Ser 


His 


Cys His Val Ser Glu His Val Leu Pro Trp 










420 




425 430 




cag 


etc cLg 


gag 


aac 


atg 


tac aat atg agt ttc cat get cga gac ttg 


1406 


Gin 


Leu Leu 


Glu 


ten 


Met 


Tyr Asn Met Ser Phe His Ala Arg Asp Leu 








4^5 






440 445 




aca 


ctd cag 


ttt 


gat. 


get 


gaa ggg aat. gta gac atg gaa tat gac ctg 


1454 


Thr 


Leu Gin 


Phe 


Asp 


Ala 


Glu Gly Asn Val Asp Met Glu Tyr Asp Leu 






450 








455 460 




aag 


atg tgg 


gtg 


tgg 


cag 


age cct aca cct gta tta cat act gtg ggc 


1502 


Lys 


Met Trp 




Trp 


Gin 


Ser Pro Thr Pro Val Leu His Thr Val Gly 






465 








4(0 475 




dCC 


ttc aac 


ggc 


acc 


ctt 


cag ctg cag cag tct aaa atg tac tgg cca 


1550 


Thr 


Phe Asn 


Gly 


Thr 


Leu 


Gin Leu Gin Gin Ser Lys Met Tyr Trp Pro 




480 








485 


490 495 




ggc 


aac cag 


gtg 


cca 


gtc 


tec cag tgt. tec cgc cag tgc aaa gat ggc 


1598 


Gly 


Asn Gin 


Val 


Pro 


Val 


Ser Gin Cys Ser Arg Gin Cys Lys Asp Gly 










500 




505 510 




cag 


gt.t cgc 


cga 


gta 


aag 


ggc ttt cat tec tgc tgc tat gac tgc gtg 


1646 


Gin 


Val Arg 


Arg 


Val 


Lys 


Gly Phe His Ser Cys Cys Tyr Asp Cys Val 








515 










gac 


tgc aag 


gcg 


ggc 


age 


tac egg aag cat cca gat gac ttc acc tgt. 


"' 


Asp 


Cys Lys 


Ala 


Gly 


Ser 


Tyr Arg Lys His Pro Asp Asp Phe Thr Cys 






530 








535 540 




act 


cca tgt 


aac 


cag 


gac 


cag tgg tec cca gag aaa age aca gec tgc 


1,42 


Thr 


Pro Cys 


Asn 


Gin 


Asp 


Gin Trp Ser Pro Glu Lys Ser Thr Ala Cys 






545 








550 555 




tta 


cct cgc 


agg 


ccc 


aag 


ttt ctg get tgg ggg gag cca gtt gtg ctg 


1790 


Leu 


Pro Arg 


Arg 


Pro 


Lys 


Phe Leu Ala Trp Gly Glu Pro Val Val Leu 




560 








565 


570 575 




tea 


etc etc 


ctg 


ctg 


ctt 


tgc ctg gtg ctg ggt. eta gca ctg get get 




Ser 


Leu Leu 


Leu 


Leu 


Leu 


Cys Leu Val Leu Gly Leu Ala Leu Ala Ala 










580 








ctg 


ggg etc 


tct 


gtc 


cac 


cac tgg gac age cct ctt gtc cag gec tea 




Leu 


Gly Leu 




Val 


His 


His Trp Asp Ser Pro Leu Val Gin Ala Ser 








595 










ggt 


ggc tea 


cag 


ttc 


tgc 


ttt ggc ctg ate tgc eta ggc etc ttc tgc 


1934 


Gly 


Gly Ser 


Gin 


Phe 


Cys 


Phe Gly Leu He Cys Leu Gly Leu Phe Cys 






610 








615 620 




etc 


agt gtc 


ctt 


ctg 


ttc 


cca ggg egg cca age tct gec age tgc ctt 


1982 


Leu 


Ser Val 


Leu 


Leu 


Phe 


Pro Gly Arg Pro Ser Ser Ala Ser Cys Leu 
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625 630 635 

J?ca caa caa cca atg get cac etc cct etc aca ggc tgc ctg age aca 

Ala Gin Gin Pro Met Ala His Leu Pro Leu Thr Gly Cys Leu Ser Thr 

640 645 650 655 

etc ttc etg caa gca get gag acc ttt gtg gag tct gag ctg cca ctg 

Leu Phe Leu Gin Ala Ala Glu Thr Phe Val Glu Ser Glu Leu Pro Leu 

660 665 670 

age tgg gca aae tgg eta tgc age tac ctt egg gga etc tgg gee tgg 

Ser Trp Ala Asn Trp Leu Cys Ser Tyr Leu Arg Gly Leu Trp Ala Trp 

675 680 685 

eta gtg gta ctg ttg gec act. ttt gtg gag gca gca eta tgt gec tgg 

Leu Val Val Leu Leu Ala Thr Phe Val Glu Ala Ala Leu Cys Ala Trp 

690 695 700 

tat ttg ate get ttc cca cca gag gtg gtg aca gac tgg tea gtg ctg 

Tyr Leu He Ala Phe Pro Pro Glu Val Val Thr Asp Trp Ser Val Leu 

705 710 715 

ccc aca gag gta ctg gag cac tgc cac gtg cgt tec tgg gtc age ctg 
Pro Thr Glu Val Leu Glu His Cys His Val Arg Ser Trp Val Ser Leu 
720 725 730 735 

ggc ttg gtg cac ate acc aat gca atg tta get ttc etc tgc ttt ctg 
Gly Leu Val His He Thr Asn Ala. Met Leu Ala Phe Leu Cys Phe Leu 

740 745 750 

ggc act ttc ctg gta cag age cag cct ggc cgc tac aac cgt gec cgt 
Gly Thr Phe Leu Val Gin Ser Gin Pro Gly Arg Tyr Asn Arg Ala Arg 

755 760 765 

ggt etc acc ttc gee atg eta get tat ttc ate acc tgg gtc tct ttt 
Gly Leu Thr Phe Ala Met Leu Ala Tyr Phe He Thr Trp Val Ser Phe 

770 775 780 

gtg ccc etc ctg gec aat gtg cag gtg gec tac cag cca get gtg cag 
Val Pro Leu Leu Ala Asn Val Gin Val Ala Tyr Gin Pro Ala Val Gin 

785 790 795 

atg ggt get ate eta gtc tgt gec ctg ggc ate ctg gtc acc ttc cac 
Met Gly Ala lie Leu Val Cys Ala Leu Gly He Leu Val Thr Phe His 
800 805 810 815 

ctg ccc aag tgc tat gtg ctt ctt tgg ctg cca aag etc aac acc cag 
Leu Pro Lys Cys Tyr Val Leu Leu Trp Leu Pro Lys Leu Asn Thr Gin 
820 825 830 

gag aac agt 
i Ala Asp Glu Asn Ser 
845 



gag 


ttc 


ttc 


ctg gga. 


agg 


aat 


gec 




aaa gca 


Glu 


Phe 


Phe 


Leu Gly 


Arg 


Asn 


Ala 


Lys 


Lys Ala 








835 








840 






ggt 


§gt 


gag gca 


get 


cag 


gga 


cac 


aat gaa 


Gly 


Gly 


Gly 


Glu Ala 


Ala 


Gin 


Gly 


His 


Asn Glu 






850 








855 







tccccttagg gaacctagcc ctaccagaaa tctcctaagc caacaagccc cgaatagtac 2719 

ctcagcctga gaegtgagae acttaactat agacttggac tccactgacc ttagcctcac 2779 

agtgacccct tccccaaacc cccaaggcct geagtgeaca agatggaccc tatgagecca 2839 

cctatecttt caaagcaaga ttattctcga tcctattatg cccacctaag gcctgcccag 2899 

gtgacccaca aaaggttctt tgggacttca tagecatact ttgaattcag aaattcccca 2959 

ggcagaccat gggagaccag aaggtactgc ttgectgaac atgcccagcc ctgagccctc 3019 
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actcagcacc ctgtccaggc gtcccaggaa tagaaggctg ggcatgtatg tgtglglglg 3079 
tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg tgtatgtacg tatgtatgta tgtatcagga 3139 
cagaacaaga. ctagacatca ggcagcagga cactcaggag gtaggcaaca tccagccttc 3199 
tccatcccta gctgagccct agcctgtagg agagaaccag gtcgccgcca gcaccttgga 3259 
cagatcacac acagggtgcg ggtcagcacc acggccagcg gccagccacg cgggacccct 3319 

ggaatcagct tctagtacca aggacagaaa agttgccgca aggcccctta ctggccagca 3379 
ccagggacag agccacatgc ctaagcggca agggacaaga gcatcgtcca tcgtccatct 3439 
gcaggcagga tcagacccgg tcagttgtgg actggccccc acacctgaat cccggagcag 3499 
ctcagctgga gaaaagagaa acaagccaca catcagtccc ataaaattaa acgctttttt 3559 
tagtgttaaa aaaaaaaaaa aaaaaaaa 3587 
<210> 2 
<211> 858 
<212> PRT 

<213> Mus musculus 
<400> 2 

Met Pro Ala Leu Ala He Met Gly Leu Ser Leu Ala Ala Phe Leu Glu 

15 10 15 

Leu Gly Met Gly Ala Ser Leu Cys Leu Ser Gin Gin Phe Lys Ala Gin 

20 25 30 

Gly Asp Tyr He Leu Gly Gly Leu Phe Pro Leu Gly Ser Tbr Glu Glu 

35 40 45 

Ala Thr Leu Asn Gin Arg Thr Gin Pro Asn Ser He Pro Cys Asn Arg 
50 55 60 



Phe Ser Pro 
65 

Glu Glu He 

Tyr .Asp Leu 

Ser Leu Met 
115 

Cys .Asn Tyr 

130 
His Ser Ser 
145 

Leu Met Pro 

Arg Glu Thr 

Gin Leu Gin 
195 

Val Ala Ala 

210 
lie Phe Ser 

225 

Gly Leu Val 



Leu Gly Leu Phe Leu Ala Met Ala Met Lys Met Ala Val 
70 75 80 

Asn Asn Gly Ser Ala Leu Leu Pro 

85 90 
Phe Asp Thr Cys Ser Glu Pro Val 
100 105 
Phe Leu Ala Lys Val Gly Ser Gin 



120 

Thr Gin Tyr Gin Pro Arg Val Leu 
135 

Glu Leu Ala Leu He Thr Gly Lys 
150 155 
Gin Val Ser Tyr Ser Ala Ser Met 



165 



170 



Gly Leu Arg Leu Gly 
95 

Val Thr Met Lys Ser 
110 

Ser lie Ala Ala Tyr 
125 

Ala Val He Gly Pro 
140 

Phe Phe Ser Phe Phe 
160 

Asp Arg Leu Ser Asp 
175 



Phe Pro Ser Phe Phe Arg Thr Val Pro Ser Asp Arg Val 



180 185 

Ala Val Val Thr Leu Leu Gin Asn 

200 

Leu Gly Ser Asp Asp Asp Tyr Gly 
215 

Ser Leu Ala Asn Ala Arg Gly lie 



230 



235 



Pro Gin His Asp Thr Ser Gly Gin 

245 250 
Leu Arg Gin Val Asn Gin Ser Lys 



190 

Phe Ser Trp Asn Trp 
205 

Arg Glu Gly Leu Ser 
220 

Cys He Ala His Glu 
240 

Gin Leu Gly Lys Val 
255 

Val Gin Val Val Val 
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260 265 270 

Leu Phe Ala Ser Ala Arg Ala Val Tyr Ser Leu Phe Ser Tyr Ser lie 

275 280 285 

His His Gly Leu Ser Pro Lys Val Trp Val Ala Ser Glu Ser Trp Leu 

290 295 300 

Thr Ser Asp Leu Val Met Thr Leu Pro Asn He Ala Arg Val Gly Thr 
305 310 315 320 

Val Leu Gly Phe Leu Gin Arg Gly Ala Leu Leu Pro Glu Phe Ser His 

325 330 335 

Tyr Val Glu Thr His Leu Ala Leu Ala Ala Asp Pro Ala Phe Cys Ala 

340 345 350 

Ser Leu Asn Ala Glu Leu Asp Leu Glu Glu His Val Met Gly Gin Arg 

355 360 365 

Cys Pro Arg Cys Asp Asp He Met Leu Gin Asn Leu Ser Ser Gly Leu 

370 375 380 

Leu Gin Asn Leu Ser Ala Gly Gin Leu His His Gin He Phe Ala Thr 
385 390 395 400 

Tyr Ala Ala Val Tyr Ser Val Ala Gin Ala Leu His Asn Thr Leu Gin 

405 410 415 

Cys Asn Val Ser His Cys His Val Ser Glu His Val Leu Pro Trp Gin 

420 425 430 

Leu Leu Glu Asn Met. Tyr Asn Met Ser Phe His Ala Arg Asp Leu Thr 

435 440 445 

Leu Gin Phe Asp Ala Glu Gly Asn Val Asp Met Glu Tyr Asp Leu Lys 

450 455 460 

Met Trp Val Trp Gin Ser Pro Thr Pro Val Leu His Thr Val Gly Thr 
465 470 475 480 

Phe Asn Gly Thr Leu Gin Leu Gin Gin Ser Lys Met Tyr Trp Pro Gly 

485 490 495 

Asn Gin Val Pro Val Ser Gin Cys Ser Arg Gin Cys Lys Asp Gly Gin 

500 505 510 

Val Arg Arg Val Lys Gly Phe His Ser Cys Cys Tyr Asp Cys Val Asp 
515 520 525 



Cys Lys Ala Gly Ser Tyr Arg Lys His Pro Asp Asp Phe Thr Cys Thr 

530 535 540 

Pro Cys Asn Gin Asp Gin Trp Ser Pro Glu Lys Ser Thr Ala Cys Leu 
545 550 555 560 

Pro Arg Arg Pro Lys Phe Leu Ala Trp Gly Glu Pro Val Val Leu Ser 

565 570 575 

Leu Leu Leu Leu Leu Cys Leu Val Leu Gly Leu Ala Leu Ala Ala Leu 

580 585 590 

Gly Leu Ser Val His His Trp Asp Ser Pro Leu Val Gin Ala Ser Gly 

595 600 605 

Gly Ser Gin Phe Cys Phe Gly Leu He Cys Leu Gly Leu Phe Cys Leu 

610 615 620 

Ser Val Leu Leu Phe Pro Gly Arg Pro Ser Ser Ala Ser Cys Leu Ala 
625 630 635 640 

Gin Gin Pro Met Ala His Leu Pro Leu Thr Gly Cys Leu Ser Thr Leu 
645 650 655 
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Phe Leu Gin Ala Ala Glu Thr Phe Val Glu Ser Glu Leu Pro Leu Ser 

660 665 670 

Tn» Ala Asn Trp Leu Cys Ser Tyr Leu Arg Gly Leu Trp Ala Trp Leu 

675 680 685 

Val Val Leu Leu Ala Thr Phe Val Glu Ala Ala Leu Cys Ala Trp Tyr 

690 695 700 

Leu He Ala Phe Pro Pro Glu Val Val Thr Asp Trp Ser Val Leu Pro 
705 710 715 720 

Thr Glu Val Leu Glu His Cys His Val Arg Ser Trp Val Ser Leu Gly 

725 730 735 

Leu Val His He Thr Asn Ala Met Leu Ala Phe Leu Cys Phe Leu Gly 

740 745 750 

Thr Phe Leu Val Gin Ser Gin Pro Gly Arg Tyr Asn Arg Ala Arg Gly 

755 760 765 

Leu Thr Phe Ala Met Leu Ala Tyr Phe lie Thr Trp Val Ser Phe Val 

770 775 780 

Pro Leu Leu Ala .Asn Val Gin Val Ala Tyr Gin Pro Ala Val Gin Met 
785 790 795 800 

Gly Ala He Leu Val Cys Ala Leu Gly He Leu Val Thr Phe His Leu 

805 810 815 

Pro Lys Cys Tyr Val Leu Leu Trp Leu Pro Lys Leu Asn Thr Gin Glu 

820 825 830 

Phe Phe Leu Gly Arg Asn Ala Lys Lys Ala Ala Asp Glu Asn Ser Gly 

835 840 845 

Gly Gly Glu Ala Ala Gin Gly His Asn Glu 

850 855 
<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of .Artificial Sequence: Synthetic DNA 
<220> 

<221> misc_feature 
<222> (3) 

<223> n represents i 
<220> 

<221> misc_fea.ture 
<222> (6) 

<223> n represents i 
<220> 

<221> misc_feature 

<222> (12) 

<223> n represents i 
<220> 

<221> miscjfeature 
<222> (15) 

<223> n represents i 
<220> 

<221> misc_feature 
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<222> (18) 

<223> n represents i 

<400> 3 

gcngtntayg cnrtngcnca 
<210> 4 
<211> 7 
<212> PRT 

<213> Mus musculus 
<220> 

<221> UNSURE 
<222> (5) 

<223> Xaa represents He or Val 
<220> 

<221> UNSURE 
<222> (7) 

<223> Xaa represents His or Gin 
<400> 4 

Ala Val Tyr Ala Xaa Ala Xaa 

1 5 
<210> 5 
<2\\> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<221> misc_feature 
<222> (12) 

<223> n represents i 
<220> 

<221> nisc.feature 
<222> (16) 

<223> n represents i 
<400> 5 

tgytgyttyg antgynt 
<210> 6 
<211> 6 
<212> PRT 

<213> Mus musculus 

<220> 

<221> UNSURE 
<222> (4) 

<223> Xaa represents Asp or Glu 

<220> 

<221> UNSURE 
<222> (6) 

<223> Xaa represents He, Leu or Val 
<400> 6 

Cys Cys Phe Xaa Cys Xaa 
1 5 
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<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<221> misc_feature 
<222> (6) 

<223> n represents i 

<220> 

<221> misc_feature 
<222> (15) 

<223> n represents i 
<400> 7 

ardatnayrc ayttngg 
<210> S 
<211> 6 
<212> PRT 

<213> Mus musculus 
<220> 

<221> UNSURE 
<222> (4) 

<223> Xaa represents Phe or Tyr 
<220> 

<221> UNSURE 
<222> (5) 

<223> Xaa represents He, Met or Val 
<400> 8 

Pro Lys Cys Xaa Xaa He 

1 5 
<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

ggccacgcgt cgactagtac t 
<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 10 

ggccacgcgt cgactagtac 
<210> 11 
<211> 20 
<212> DNA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

ctaccctggc agctcctgga 
<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

caggtgaagt catctggatg ctt 
<210> 13 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

atcgtgggcc gctctaggca cc 
<210> 14 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 14 

ctctttgatg tcacgcacga tttc 
<210> 15 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

aactcgagat gggaagtgga attagttcag a 

<210> 16 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

aagtcgacgc tcagaagagc ccacagtctt tga 
<210> 17 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 17 

ccgttgagga gataaacaac tccacagctc 



30 



<210> 18 
<211> 25 
<212> DNA 

<213> .Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> IS 

gggctcagca gggcagcagt ggtga 25 
<210> 19 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

acaactgtag ctctctgctg cccggcgt 28 
<210> 20 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

gggagagaat gttggacacg gtgatggcgg 30 
<210> 21 
<211> 2S 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence Synthetic DNA 
<400> 21 

ccgtgcccgt ggtctcacct tcgccatg 28 
<210> 22 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Synthetic DNA 
<400> 22 

ggtcattcat tgtgtccctg agctgcctc 29 



[0049] 
mm^3 : n"6£DNA 

mm^s : n&izmt tffmm. ■. 3) 



mmm%3 ■. ninzm-t i^m. ■. 12) 
■. nmzmt mttsm ■. 15) 
wm%3 ■ v\±\zm (mm ■. is) 



m\m4 : Xaa|±IleXt±Val^at (M£B : 5) 
: XaafiHisXfiGln^fl-f : 7) 
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IM#-f-5 : nliiZmt (#ffi(4E : 12) 

s?ij#^5 : nimmt (mm . i6) 

lB?II#-^6 : XaaiiAspXiiGluSr^t <#Sfil : 4) 
i2Wf6 :Xaai±Ile, LeuXteValfc*^ (#£{£E: 

6) 

M&mm : ot&DNA 
E9f#t7 : n&iltm (^ftfiS : 6) 
EM#-^7 : nlii£ii-t : 15) 

E?l|#-^8 : XaatiPheXJiTyr^-f (ffffifiS : 4) 



ffi?lj#^8 :XaaliIle, MetX!±Val £fg-f (-MSB: 
5) 

[M?»»J1] 

[H2] in situ hybridizati<*cD*§JRf j^liTfc 



[03 ] TlP3>gustducin«ttfi^(CBitl>^JSSlIfii& 



[11 ] 



[H4] 



# > ^ 
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WHS 



[123 

T1R3 
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(51) int. ci. 7 msm& FI 

C 1 2 N 5/10 C 1 2 N 15/00 

C 1 2 Q 1/02 5/00 

F^-A(##) 4B024 AA05 AA11 BA63 CA01 CA04 

CA07 CA11 DA01 DA02 DA05 

DA11 EA01 EA02 EA03 EA04 

FA02 GA11 HA01 HA11 

4B063 QA01 QAOS QA18 QQ01 QQ05 

QQ13 QR33 QR60 QR74 QR80 

QS05 QS36 QX02 
4B065 AA01X AA57X M87X AA91Y 

AB01 BA01 CA24 CA46 CA60 

4H045 AA10 AA20 AA30 BA10 BA41 

CA40 DA50 EA50 FA72 FA74 



